VINCK, Oldenburg and von Lengerke (2004) have noted the need for an integration of health psychology and the field of public health. Health psychologists have noted that as health psychology expands and moves further into the field of public health, psychologists will necessarily become involved in approaches to research and intervention at all system levels, from individual to group to community to societal and policy level, as a focus on population health determinants continues (Marks, 2003; Murphy & Bennett, 2004; Vinck et al., 2004; . Psychologists in public health will more and more be working in multi-disciplinary projects (Hepworth, 2004; MacLean, Plotnikoff, & Moyer, 2000) . Hepworth (2004) has pointed out the need for health psychologists to develop skills in these areas. We would like to build upon these ideas to emphasize and detail the kind of learning required of psychologists as public health interventions become multilevel, involving more than one system level at a time. As members of teams pursuing multiple intervention programming, we found that our usual understanding of the requirements for well-functioning teams needed some adjustment.
The purpose of this article is to provide recommendations to teams with mixed practice/research goals and membership for overcoming some challenges presented by complex, innovative, multi-disciplinary, practice-based public health projects. We will share the experiences of our team in dealing with three major areas of challenge: (1) project complexity and shifting needs; (2) large team size; (3) differing and sometimes competing goals and priorities among team subgroups.
Facing such challenges is increasingly necessary in public health. More public health research and practice energy is becoming devoted to multiple intervention programming, with multi-disciplinary teams and community partners (Edwards, Mill, & Kothari, 2004) . Multiple intervention programmes have multiple components with interconnected intervention strategies and are targeted at multiple levels of a system (Edwards et al., 2004) . How do teams operate most effectively within these large projects? What obstacles do they face?
There are valuable insights in the literature on how research teams work together well, with some insights specifically focused on the needs of health research teams and research projects with qualitative components such as this one (Barry, Britten, Barber, Bradley, & Stevenson, 1999; Gitlin, Lyons, & Kolodner, 1994; MacLean & Hotte, 1997; Martínez-Salgado, 1999; Tishelman et al., 1999; Tom, 1996; Tom et al., 1994) . However, there is the possibility that the teams who write about themselves are basically successful teams, when blemishes and all are considered. The open, warm and trusting teams, ultimately communicating well and working towards shared goals may be 'the type of teams that choose to write about team process issues' (Barry et al., 1999, p. 29) . Further, even well-functioning teams face challenges. There may be an emphasis in the literature on describing success and de-emphasizing normal group process (Hepworth, 2004) , as well as a tendency to ignore the impact of the constantly shifting larger public health context. We offer here an illustration of a mixed qualitative and quantitative, participatory project involving both research and practice components. This initiative had a high degree of innovation and a high degree of complexity. The project ultimately achieved its goals but with some cost to team cohesion. Recommendations are given to help avoid some of these costs.
Project description
The Tobacco-Free Living and Young Adults (TFLYA) project was a programme intervention, designed to promote tobacco-free living among young adults, aged 18-25 years old, in university residences. The project evolved out of concerns raised within the City of Ottawa's Public Health Unit about the high smoking rates among young adults (National Population Health Survey, Health Canada, 1999) and from the fact that little was known at the time about smoking behaviour and effective intervention approaches for this age group . It was initiated by the Health Unit working in partnership with the Community Health Research Unit, and later, the University of Ottawa Residence Life and Health Promotion departments. The Community Health Research Unit is a Health System-Linked Research Unit, with investigators from both the Health Unit and the University of Ottawa. This collaborative partnership has been operating since 1989.
The bilingual research and intervention programme took place at the University of Ottawa Residences. The University of Ottawa is the largest bilingual university in North America. Francophone and Anglophone students receive their education, housing and services in the Canadian official language of their choice.
The programme used a community capacity-building approach (Moyer et al., 1997) to develop peer-led interventions in a participatory fashion with university residents ages 18-25 years. The project was participatory both in its intervention components and, to a lesser degree, in its research components. Levels of the university community system (residents, resident advisers and resident staff) were involved in planning most aspects of the practice intervention, and were fed back results of the research findings, to utilize in subsequent planning phases. The involvement of the community in the intervention and research was intended to increase problem solving, leadership, organizational structures and networks and sense of community among residence students and staff on the issue of tobacco-free living (Moyer, Coristine, MacLean, & Meyer, 1999) . We hoped to see a systemic change through community capacity building, as well as the improved applicability and utilization of research through a collaborative, participatory approach (Fisher, 1982) .
The project evolved through four phases: (1) Needs Assessment phase (10 months); (2) Transition phase (three months); (3) Pilot Intervention phase (nine months); and (4) Programme phase. These phases and their accompanying activities are outlined in Table 1 .
The identification of the Transition phase occurred retrospectively, when it became clear that discussions and planning held between conducting the Needs Assessment and Pilot Intervention had been a critical point in making decisions that helped or hindered ongoing project management.
Discussion of the project in this article covers the first three phases. The fourth phase became ongoing programming, building on lessons learned from previous phases and without accompanying research other than standard Health Unit evaluation processes. The team disbanded at the start of this phase, with the exception of the Health Unit members who then carried it forward into practice. Some of the researchers formed the core of a new team involved in developing findings from this project into major grant proposals submitted to the Canadian Tobacco Control Research Institute (successfully) and to the Canadian Institute for Health Research (not successfully).
The team for this project formed during the Needs Assessment phase. Researchers from the university joined managers and practitioners from two Health Unit departments in looking at the problem of tobacco use in young adults. As can be seen from Table 2 , a wide mix of disciplines and expertise was brought on board.
During the Needs Assessment phase, and all phases of the research, Health Unit practitioner involvement was heavy, particularly in terms of research and programme design and data analysis. Graduate nursing students and nursing students on practicum (clinical experience) were the primary data collectors for this phase. There were 17 practicum students in all, and there were expectations that they would be involved in further stages of the project.
The two-month long Transition phase focused on reviewing the findings from the data analysis in the previous phase and developing the pilot intervention and its evaluation. At this point, the project shifted its main objectives from research to practice. It changed from being primarily a research project to being a pilot intervention programme within the Health Unit, with accompanying research and education programmes integrated into it. As will be seen later, this phase became an important turning point for team process.
The Pilot Intervention phase included activities such as the further development of a participatory, community capacity-building approach; reorientation of continuing nursing students; and programme activities. Residence advisers, residence staff and residents formed an advisory committee that planned the course of the programme and its components and worked with the Health Unit practitioners at all stages. Programme components can be seen in Table 1 . A key focus of the qualitative evaluation was exploring the process and outcomes of building community capacity between the health department and university. The Advisory Committee was fed back research results via reports and meetings with the Health Unit practitioners, which led to the programme in its institutionalized form being absorbed into the Health Unit.
Findings from the data collection activities in the Needs assessment phase and the evaluation of the Pilot intervention phase are reported elsewhere (Carroll, Edwards, & Breithaupt, 1999; Lockett, Edwards, Diem, & Carroll, 2000; MacLean et al., 1999; MacLean, Meyer et al., 2000; Zimmerman, Roberston-Palmer, Bouchard, & Meloche, 2000) , and are not the focus of this article. Rather, we turn now to the challenges we faced, and some recommendations for others to consider, when faced with them.
Challenges and recommendations
Our challenges, circumstances, resulting needs and our recommendations are summarized for the reader in Table 3 .
Challenge 1: complexity and innovation
The first set of challenges centred on the complexity and innovation of the project both for research and practice: the new target group, the bilingual nature of the intervention, the multiple interventions, the multiple system levels and the mixed qualitative and quantitative design.
Learning With these design challenges, our research and intervention approaches did, in general, work. A peer-led approach brought young people on board, and generated various interventions that were appropriate both to age and culture. A community capacity-building framework was workable. It allowed us to plan approaches to hit several system levels, and build relationships across system levels. Use of bilingual staff was critical for this setting, and allowed culturally appropriate, first-language service provision. The mixed qualitative/quantitative approach allowed the answering of different research questions. The quantitative approach proved most useful for developing measures for other tobacco-related initiatives, while the qualitative approach proved most helpful in developing the interventions. In other words, this part of our work went much as we had hoped, based on the literature. It took effort and imagination to mesh and apply these approaches, but, for the main, it worked.
One of the recommendations gleaned both from the literature, and from our previous experience with smaller, less complex studies was to have a diverse team allowing the benefits of transdisciplinary knowledge and insight to inform us. This gave us what we needed in order to develop the research and intervention. It also gave us one of our headaches: the large team.
Challenge 2: the large team As planned, we had a wide diversity of people on the research team itself: many disciplines, and a mix of researchers, academics, practitioners and managers. As well, for research support, there were university nursing students, who in many ways lightened the data collection load tremendously during Needs Assessment. However, despite the above benefits, the more people there are in a team, the more time it takes to come to agreement, to work issues through and the more timelines there are to meet: the university school year dictates when residence staff and students will be available to work; nursing students have course requirement deadlines, grant proposals and Ethics Review proposals (i.e. Human Subjects Approval) have still more deadlines, and finally, health units have their own fiscal years and programme-related deadlines, including changes at municipal and managerial levels which require accommodation.
Learning It may seem obvious, but a large team requires co-ordination and leadership, and at some point there may be just too many people. For example, the 17 student nurses required a great deal of supervision during the Needs Assessment phase from both their academic supervisor and the practitioner preceptors. When the project moved into the Pilot Intervention phase, and it became clear that the complex intervention required experienced, professional public health practitioners, there were 17 people with much less to do than originally had been planned and whose academic courses required that they stay with the project as it became an intervention. How were they to meet their learning goals? The addition of a large number of students to such a project added one layer too many of people and complexity, and moved the large team from being enriching to unwieldy.
Because of the many purposes the project was trying to meet, it meant that key people on the research team had multiple roles, which made leadership difficult at times when there were competing priorities. For example, the project co-ordinator was also the Order priorities from beginning, match research and practice goals to project development phase; review at key decision points Researchers may be less involved in complex practice interventions Do not bring in students for long-term structured involvement to young projects which may quickly evolve in directions oppositional to student abilities and learning needs Be aware external shifts in larger system levels can be rapid and profound in impact on project Table 3 . Challenges organization's needs, timelines, and priorities, and multiple programme components from straying off into confusion or conflict. Ability to understand and work with the always shifting sands of the external public health context is also key. Further, such leadership requires the ability to bring members' expectations explicitly to the fore, and facilitate clarifying and working them out through phases. As we learned from experience, it is best if such a person is not conflicted by multiple roles themselves. In terms of co-ordinating the research and programme aspects with a long-term view towards potential funding sources, it may make good sense to consider a very seasoned researcher for such a role.
Challenge 3: goals and prioritieswatch out, they're shifting! We did pay attention to process. We met frequently, and at difficult points, we worked at clarifying where our difficulties lay. We worked at developing a common language, an understanding of concepts with different terminologies. We used the knowledge brought by the different disciplines and the different research design paradigms to bear on the problems at hand, and ably coped with and benefited from the usual practice-research, qualitativequantitative differences in views.
What might be more interesting to the reader is what did not work so well: our response to the shifting needs of this project. One challenge that has been documented before by others is struggling with the competing demands of rigour and real-life programme limitations. While we wrestled with these at each stage of the project, we did not pay attention to the changes in demands and limitations when the project moved from being a research-first, needs assessment to being a practice-first intervention. Then, when the external environment shifted for the practice partners, the project was shaken. As will be described, we did not take into account the changing context of the public health environment within the larger municipal system.
The needs and priorities of members from the research and education institutions and those from the practice institution members were considered equal in prominence in the project agenda. This worked well during the Needs Assessment phase, but should have been adjusted during the Transition phase when the service delivery partner was implementing the pilot programme. When a service delivery partner has responsibility for a programme, any project involving programmes has specific accountabilities beyond research. These service provision requirements, priorities and limitations must be respected. This need had been obvious to us in the past, when dealing with established programmes. However, this project started out with a research-oriented needs assessment phase and with plans to develop an evidence-based programme collaboratively. While all the researchers had been practitioners at some point in their careers, they were no longer part of the public health system and were operating under a university system in which priorities were for research productivity and education of students. When the Transition phase occurred, we did not immediately recognize that priorities would need to be adjusted in ways that would require new, lower, levels of involvement for researchers and nursing students. The Transition phase seemed a brief, subtle period at the time, but in retrospect, formed a significant point for readjustment of the project.
This change revolved around the division of roles along practice and research lines. Both had been blended in the assessment stage. At the intervention phase, it became difficult to make use of the students' time and the resources developed by them. This was because of the conflicting timelines of the Health Unit on one hand and the student nurses on the other hand. As well, considerable expertise was required by the chosen pilot intervention based on the needs assessment information, expertise that students did not have. Further, at the same time, structural changes and uncertainties imposed by municipal amalgamation resulted in pressure on the Health Unit for providing visible service delivery. In this climate, Health Unit management felt that the best way to meet their now higher-profile mandate of service was through a focus on practice by the practitioner team members. Use of Health Unit resources on conducting the accompanying research and education activities was seen as less appropriate at that time. The university educator/researchers had been quite involved with the nursing students in the data collection with the population group. Now, contact with the population group was restricted to the practitioners.
Learning Priorities, agendas, timelines and resource contributions need to be consciously reviewed at key decision-making points. The reality is that rapid and profound changes can occur in the larger system in which the delivery of public health services is embedded. With our project, changes were structural, in terms of placement of the programme under different strategic plans and objectives, as well as in terms of overall priorities, mandates and resources. This reality needs to be considered in any expectations of continuing over time with any programme, whether or not research is involved. Researchers may need to be reminded of the likelihood of programmatic change when working collaboratively with practice partners.
The potential for shifts in priorities and so, in research and programme activities, should also be considered when bringing in students on practicum. The students and educators here were expecting a two-year involvement in a project with a standard structure that would meet the needs of their practicum requirement for two consecutive years. An innovative project, with multiple layers of involvement with the community can indeed change drastically between years. Perhaps student involvement in such projects is best for courses with a one-year requirement, with more established programmes better fitting a two-year course requirement.
One potential recommendation from this experience would be to reduce the competing goals at the beginning. This would be difficult, and perhaps unfeasible, for several reasons: (a) often the priorities or goals are not readily expressed initially; (b) the priorities or goals are not identified as competing; and (c) the elimination of certain goals would likely mean that some project members, and with them some expertise and enthusiasm, would withdraw from the project.
Rather, the recommended approach learned from this experience would be to order or phase in the goals from the beginning. This means matching research and practice methods and priorities to each phase of development. In terms of research, when dealing with a new issue in a new situation, a case study for programme development and qualitative methods would take precedence during assessment and the pilot intervention. Once knowledge about the issue and the environment are developed in these phases, quantitative methods and other approaches can be introduced. This would mean that fewer people, including students, would be actively involved initially. Later, they would take on a more active role and could build on the qualitative work.
However, use of complex practice interventions requires the realization that using the necessary high level of practice expertise can mean less involvement of researchers and students. Lower levels of involvement occur not only in practice components, but possibly, in research involving extensive contact with the programme users. Finally, as a project becomes less a piece of research and more a programme of practice, meeting the needs and priorities of the sponsoring service delivery institution becomes paramount. This includes the priority of service delivery over research. Negotiations are needed to find the best fit of priorities, agendas and activities for all.
Conclusion
In an innovative intervention involving a great deal of complexity, and involving multiple disciplines and research approaches, we have learned that clarity in co-ordination, task assignment and prioritization of agendas can be as important as the collaborative development of ideas. Further, that there is such a thing as having too many agendas and players, particularly if some require a great deal of training and supervision (e.g. students). Finally, while the transition point in a research cycle between needs assessment and intervention may seem obvious, it still needs attention from a group process perspective. Activities change, and the roles accompanying them may change further. New people may come on board. Practitioner partner requirements and mandates come to the fore. Teams may need to be prepared to offer members and projects extra support as the changes occur within complex projects.
On the whole, the team and project were generally successful in terms of outputs: new programming met its goals and objectives regarding facilitating smoke-free environments at different system levels; and the addition of research to the programming resulted in obtaining national-level funding to plan future projects. However, as a team, we tended to forget from time to time that groups have both task and maintenance functions (Fisher, 1982) . Maintaining the capacity of a complex project team requires almost as much attention as building capacity of complex community systems.
The project was actually following directions for the future in public health psychology (Hepworth, 2004) both in terms of utilization of psychological theory and research methods, and in utilizing evidence-based practice. It involved psychologists and counsellors as members of a multi-disciplinary public health team. It involved the multi-level analysis of a public health issue, including policy levels, changing social norms, community capacity building at various levels of the community and putting in place systems for individual change. As such, it drew on psychological knowledge, both theory and practice, from social psychology, applied social psychology, community psychology and individually focused behavioural change strategies from clinical/counselling and traditional health psychology. In terms of research methods, it reflected the methodological pluralism necessary to work with complex questions reflecting the reality of public health in context (Hepworth, 2004) .
One contribution of this study is the realization that involvement in innovative, complex multiple intervention programmes requires further research into pinpointing where additions of levels of intervention, of team members and of novelty overload our own collaborative systems. Like other systems, additions of levels of complexity and innovation are not additive in their effect, but have their own synergies. Although we can comb the literature and build in recommendations from previous researchers and practitioners, there is still a gap in determining when, for example, increasing a team size moves from requiring additive to geometric increments of time allotted to group process; and when the impact of change in an external system is likely to have a magnification of impact on internal research team systems. As public health psychology moves into further work in this area, such research guidelines would prove very helpful.
There are also implications from this experience for public health psychology in terms of multiple intervention programming and research. The complexity of such projects seems to offer a suitable environment for many people to be involved, and to offer many learning opportunities. Such approaches would seem to be more hardy and adaptable to shifts in any one of the system levels in which they operate, precisely because they are grounded in other levels that may not be affected by the shift. However, some shifts may impact the entire system. Do such multiple intervention programme and research approaches in fact result in a more 'fragile' or tenuous environment for planning? Does their complexity make them more likely to shift or move unpredictably? Our experience shows that attention to leadership and governance structures, to not overloading the team with too many people and too many purposes, and attention to changes in team priorities due to naturally occurring phases and unexpected shifts in the environment should help.
However, this was just one case example. More extensive future research needs to consider the implications of such difficulties in order to maximize the benefits of research into multiple intervention approaches in public health. Public health psychology may be well situated to pursue the answers from a psychological perspective. If public health psychology joins other public health disciplines in continuing to pursue the complexity required of potential new approaches, the answers should be of great interest.
